Introduction
The [FeO] 2+ group is known to be key intermediate in the oxidation catalysis by the non-heme iron enzymes. [1] , [2] The same group formed by dissociation of N 2 O on ferrous site in zeolite Fe-ZSM-5, called "α-oxygen center", revealed extraordinary activity in the methane-to-methanol oxidation. [3] The electron configuration of this center is suggested by these authors as Fe [7] , and numerous mono-iron complexes in biomimetic chemistry. [1] , [2] The assignment for α-oxygen to the Fe 
Ferry-to-oxyl transformation in the reaction course
The [FeO] 2+ species (coinciding by stoichiometry with the α-oxygen center) was suggested to appear also in the Fe(III)-hydroxides catalyzing the water-to-dioxygen oxidation. [19] , [20] These species are assumed to be generated by "external" water oxidizing complex Ru(bpy) 3 3+ via the abstraction of proton and electron from terminal hydroxo group. In particular, the iron hydroxides γ-FeO(OH) and Fe 4 (OH) 10 (SO 4 ) appear to be efficient catalysts for the water oxidation. [19] With the use of the di-iron complex Fe 2 (OH) 6 and tetra-iron-hydroxide complex works of the Solomon's laboratory [23] , [24] , by Ye and Neese [25] , and by Dietl, Schlangen and Schwarz [26] , [27] on base of the DFT predictions. In the oxyl transition state, the spin density on reacting oxygen becomes negative as was pointed out by Ye and Neese [25] revealing perhaps the most prominent feature of the oxyl oxygen. Upon the hydroxyl group formation, the β spin shifts from oxyl oxygen to the products, e. 3 
Ferryl route
Oxyl route hydrogen is transferred directly to the accepting oxygen center, while its electron goes to metal via a different route of the same complex (see Schwarz' work [27] and references therein).
Conclusion
On base of various computational data from literature and those obtained in author's group the mechanism of the H abstraction from methane by the [FeO] 2+ group can be described as follows.
First, the ground state of the [FeO] 2+ group in the majority of studied complexes is of ferryl Fe IV =O type. Second, the H abstraction is preceded by the α-spin electron transfer from oxygen to metal to form oxyl configuration Fe III -O
• . This configuration reveals itself in the rise of spinpolarization component of spin density with negative part localized on oxygen. Third, the methyl fragment appears to bear the β spin which can be considered as a fingerprint of oxyl type route.
Finally, Baerends' mechanism is unable to explain the appearance of the β-spin electron on ferryl oxygen in numerous computational data for various [FeO] 2+ complexes.
